GPM Radiometer Algorithm

From GPROF V1.4 to V2.0




The GPM radiometer algorithm

Step 1: Use Satellite to derive set of
“Observed” profiles that define an a-priori
database of possible rain structures.

Step2: Compare observed Tb to Database TB database profile #1
Tb. Weight based upon distance in Tb spac /

and uncertainties in each channel
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GPROF 2014 Algorithm Structure

Model Preparation

JMA forecast - NRT
GANAL - Standard
ECMWEF - Climatology

L1C Sensor Data Ancillary Info / Datasets

Spacecraft position Surface & Emissivity Classes
Pixel Location, Tbhs | PreProcessor | ECMWF / GANAL Model Fields
Pixel Time, EIA | (sensor specific) | Autosnow Snow Cover

Chan Freqs & Errors Reynolds Sea-Ice

'

Standard input file

Sensor Profile Database J

y
A-Priori Matched Profiles L J S0 outout
-TMI/ PR | GPM Precipitation ( outpu
- AMSR-E / Cloudsat/ MHS § Algorithm » SO output

- TMI/SSMIS/AMSRE & NMQ
S1 output
h
GPM_MERGE
S0, S1

v

Post-processor Complete HDF5
(Binary to HDF5) Output file
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GPROF 2014 V1.4 vs MRMS

GMI GPROF precipitation NMQ radar composite precipitation
Apnil 21, 2014 - 18:44Z, orbit 826, GPROF version = V01D April 21, 2014 - 18:44Z
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GPROF 2014 V1.4 vs MRMS

GMI GPROF precipitation NMQ radar composite precipitation
March 18, 2014 - 19:58Z, orbit 298, GPROF version = VO1B March 18,2014 - 19:58Z
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GPROF 2014 V1.4 vs MRMS

GMI GPROF precipitation NMQ radar composite precipitation
March 17, 2014 - 04:18Z, orbit 272, GPROF version = VO1D March 17,2014 - 04:18Z
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GPROF V1.4
Zonal Means - Ocean
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GPROF V1.4
Zonal Means - Land

All Pixels Matched Diurnal Sampling
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GPROF V1.4 - Missing pixels
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GPROF V1.4 vs V2.Empirical
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GPROF Version Numbers

< GPROF V1.1 - V1.4: At launch algorithm
Uses a combination of TRMM oceanic database with
empirical land databases from MRMS & CloudSat +
assumptions for high latitude. “The Evolution of the
Goddard Profiling Algorithm to a Fully Parametric Scheme”,
J. Atmos. Oceanic Tech., in final revision.

< GPROF V2.Empirical: Will never be released
Used for testing of GPROF 2.0 algorithm with a database
applicable to GMI only. Database uses PR or Combined as
‘truth” matched to observed GMI Tb

< GPROF V2.0: First true GPM database
Uses GPM Combined product plus forward model for
database generation. In development. No results available
yet, but should be very similar to V2.Empirical for GMI



’L GPM V2.Empirical Database
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GPROF V1.4 vs V2.Empirical
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GPROF V1.4

vs V2.Empirical
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GPROF V1.4 vs V2.Empirical

4 S1 Retrieval
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E-OBS European Gauge
March 2015 Average
Precipitation

GPROF Comparisons w. Sfc Gauges

V2.Empirical — Combined NS
March 2015 Average
Precipitation




Next Steps

il

Finish and integrate new Database to
accommodates constellation radiometers.

Integrate Sounding Radiometers to use the
Combined Product for its database

Continue developing SO and S2 retrievals. S2, in
particular, is important for synergy with snow and
soil moisture.

Continue working on uncertainties.



Sim Tb K

Sim Tb K

10.65H

320
280

240
200

160 —

120
80

S
80 120 160 200 240 280 320
Obs Tb K

10.65H

320
280

240

80

80 120 160 200 240 280 320
Obs Tb K

Ocean

GPRO

F V2.0

(V2.Empirical + physical database)

1000

800

600

401

201

1000

800

600

401

201

10.60 GHz — H pol

10.65H (Sim-Obs) Rain JJ
b«ﬁv ey

10.65H

320
280

240
200

160

120

80

8

0 120 160 200 240 280 320
Obs Tb K

10.65H

320

280 .=

240 | &

200 - B

160

120

80 _i#

80 120 160 200 240 280 320

Obs Tb K

Land/Snow/Ice

100

80

60

41

21






Sim Tb K

Sim Tb K

18.7H
320
280 —
240 —
200 —
160
120
80 ‘ ‘ ‘ ‘ ‘
80 120 160 200 240 280 320
Obs Th K
18.7H
320
280 —
240 -
200 —
160
120
80 ‘ " ‘ ‘ ‘
80 120 160 200 240 280 320
Obs Tb K
Ocean

1000

800

600

401

201

1000 60

800 40 .. 1 3 .

20—

600
401
201

1 -60

18.7 GHz — H pol

Sim Tb K

Sim Tb K

320
280

240 -
200
160-
120 4

80 L~

320
280

240
200
160

120
80

80 120 160 200 240 280 320
Obs Tb K

80 120 160 200 240 280 320
Obs Tb K

Land/Snow/Ice

100

80

60

41

21

100

80

60

41

21



Sim Tb K

Sim Tb K

36.5H

320

280
240 -
200
160

120
80

80 120 160 200 240 280 320

Obs Tb K

36.5H

320
280

240
200
160 —

120
80

80 120 160 200 240 280 320

Obs Tb K

Ocean

1000

800

600

401

201

1000

800

600

401

201

36.6 GHz — H pol

36.6H (Sim-Obs) No Rain JJ

R

s

Sim Tb K

Sim Tb K

36.5H

320
280

240
200
160

120
80

80 120 160 200 240 280 320

Obs Tb K

320
280

240
200
160

120
80

80 120 160 200 240 280 320

Obs Tb K

Land/Snow/Ice

100

80

60

41

21



Sim Tb K

Sim Tb K
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